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\ REMARKS I 

i ! 

j, f 

Amendments to the Claims: 

Claims #7-68, 77-78, 80-87, 89-94, 96, 102, 104-105, and 125-138|are pending in the 
application. Claims 87 and 87 were withdrawn from consideration. Claims 67-68, 77-78, 80-87, 
89-94, 9^ 102,:; 104- 105, and 125-137 were rejected, and Claim 138 was objected to. By the 
foregoing amendment, Claims 67 and 136 have been cancelled, and Claims! 68, 77, 78, 80, 84, 
87, 90, 125-129f 137 and 138 have been amended. New claim 139 has been jadded. Support for 
new Claijn 139 (pan be found at page 20, lines 25-26, for example. i 

I i i 
Objection to Claim 138; 

" I I 

Claim 138 has been objected to as being dependent upon a rejected jbase claim, but the 
Office ackon indicated it would be allowable if rewritten in independent formj including all of the 
limitations of tfie base claim and any intervening claims. .Claim 138 has been amended to 
include H^e limitations of claim 90 prior to this amendment. . : : »/. f 



Reiectioi of Clfaims 67-68, 77, 80-84, 126-129 and 137 Under 35 U.S.C. 8 102(e) : i h 

Claims #7-68, 77, 80-84, 126-129 and 137 are rejected, under 35 U.S.C. § 1 02(e), on the 
basis thalj these £laims are anticipated by Lauffer, et al., (US Publication No. ^001-0053539). 

' i j 

The rejecition asserts that Lauffer, et al., teach human erythropoietin (EPO) conjugated to various 

j j. . j 

portions tof an iifimunoglobulin (Ig), preferably the constant region, joined at the hinge region. 

The rejection cdntends that Lauffer, et al., teach an example which includes the penultimate 

aspartate jresidu& of EPO in a BamHl fusion. It is asserted that the fusions of jLauffer, et al., 

meet the limitation of "without an intervening linker", because the present claims do not define 

the sequences for the Ig domain and the EPO domain, and because the specification allegedly 

teaches tliat botji EPO and Ig domains include "active variants" of the proteinj. The rejection 

apparently acknowledges that the fusions of Lauffer, et al., contain amino aciels that are not 

normally present in natural human EPO or natural human IgGl , but contends ithat they can be 

consider* d variants of EPO and Ig. With respect to activity, the rejection asserts that this is an 

j. 

inherent : 'eaturejjof the fusion protein. 



{ \ j 
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Applicant does not acquiesce in this rejection; however, in the interest of expediting 
prosecution, Claim 67 has been cancelled. Claims 68, 77, 80, 84 and 127-129j, which were 
dependent on cl&im 67, have been amended to depend from Claim 125, which! was not rejected 

under thil section. Claims 81-83 remain dependent on amended Claim 80. Claims 126 and 137 

! I i 
have beeA amenaed to recite 6t wherein the fusion protein comprises the natural erythropoietin 

amino acid sequence and the natural immunoglobulin domain amino acid sequence at the 

junction the fusion protein," which is a recitation appearing in Claim 125, liut not Claim 67. 

In view off the foregoing amendments, withdrawal of the rejection of Claims 37-68, 77, 80-84, 

126-129 W 137 under 35 U.S.C. § 102(e) is respectfully requested. 



ReiectioA of Cliims 90-94. 96. 104, and 130-136 Under 35 U.S.C. 8 103 : 



@oio. 



Cjaims ^0-94, 96, 104 and 130-136 are rejected under 35 U.S.C. § loJ, on the basis that 

these clai[ms arejjunpatentable over Lauffer, et al., in view of Mapelli, et al. (U[S. Patent No 

5,519,1 ij). Thi rejection reasons that Lauffer, et al., teach an EPO-Ig fusion protein as 1 
discusse^ in the Rejection under 35 U.S.C. § 102(e) above. It is acknowledged that Lauffer, et A 
al., do nojt teaghfcoiijugating EPO and Ig with a linker between 2 and 7 aminojacids in length,; 
including 2, 4 a^d 7i amino acid linkers, where the linkers consist of glycine and/or serine 
residues. However, the rejection contends that Mapelli, et al. teach the use of small bridges of 5 
amino ac ds or lkss in the construction of oligopeptides, and the use of glycine and serine in such 
linkers. The rejection characterizes Mapelli, et al. as teaching that linkers that hinder monomer 
interactions are generally greater than 5 amino acids in length. Therefore, it is asserted that it 
would hasve been obvious to combine the teachings of Lauffer, et al., and Mapelli, et al. because 
small bridges of[ 5 amino acids or less would be viewed as advantageous, and (because there 
would be, a reasonable expectation of success at making the fusions. 

The rejection of Claims 90-94, 96, 104 and 130-136 under 35 U.S.C. § 103 is respectftdly 
traversed , jj 

Tpe teachings of Lauffer, et al., are as follows. In Example 3 of US20loi 0053539, 

1 

Lauffer, it al., hypothesize construction of an EPO/IgGl-Fc fusion wherein the C-terminus of 
EPO is truncated and then joined to the N-terminus of an immunoglobulin domain with a Pro- 

8 
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Glu linker sequence. It appears that the authors may have created the DNA constructs encoding 
this hypothetical fusion protein, but we note that they do not present any data ^demonstrating that 
an EPO/IgG-Fc ^fusion protein was expressed, purified or tested for biological j activity in vitro or 
in vivo. 

T le Laujffer, et aL, construct will always result in a fusion protein con1 aining a peptide 
linker, w^th a m|nimum peptide linker sequence of Pro-Glu separating EPO and IgG-Fc, as 
explained in detjkil below. The vector used for expression of the EPO-IgG fusion proteins was 
designed to take£ advantage of the intron/exon structure of the IgGl gene. In Lauffer, et al.'s 
expressiou vector, the Epo gene and the IgG-Fc gene are not contiguous; theyiare separated by 
an intron] Thuslthe transcribed mRNA must undergo an RNA splicing event to create an RNA 
capable c f bein^ translated into a contiguous EPO/IgG-Fc protein. The RNA Isplicing 
recognition sequences are very specific sequences of about 10 nucleotides, wftich limit the amino 
acid sequjence possibilities at the junction of EPO and IgG-Fc. It is not possible to modify intron 
donor recognition sequences to encode different amino acids, and still retain t le ability to - * ;« 

'' function fcs a splice donor sequence; ' :c . 

■i ■ The authors state that the EPO fusion gene was constructed using the same methods that 
were useA to construct the IL-4 Receptor-Fc fusion protein described'in their fexample 2 
d|[0042]]. I 

Tpe expression vector described in Example 2 is plasmid pCD4Egamina 1 fl[[0032]), the 
sequencej of which is given in Table 2 of European patent EP 0 325 262 A2 0|[0019]). This 
expression vector contains the CD4 coding region separated by an intron from the human IgGl 
constant Region gene encoding the Hinge, CH2 and CH3 domains of human IgGl (Example 1 of 
Europear patent EP 0 325 262 A2; see page 10, lines 56-57). As described inj Example 1 of 
European 1 paten| EP 0 325 262 A2, page 10, lines 35-45, the authors state thatjthey inserted a 

i ii j 

syntheticjspliceiidonor recognition sequence (GGATCCGAGGGTGAGTACTA) into the ESP I 
site upstrLam oil the IgG Hinge encoding region of this plasmid, creating expression vector 
pCD4E gamma! . The splice donor sequence was modified to include a Bam HI recognition site 
(GGATqC) at ifs 5' end and a Hind HI site (AGTACT) at its 3' end. The IgG-Fc Hinge region 



PAGE 11/19* RCVD AT 5/14/2008 6:07:57 PM [Eastern Daylight Tune] • SVR:USPTO-EFXRF-6/42 * DNIS:2738300 * CSID:3038630223 ■ DURATION <mnvss):04-02 



05/14/2008 16:16 FAX 3038630223 

i : 



SHERIDAN ROSS 



1012 



U.S. Application No. 10/03 1 1 54 \ 
Customer{ No. 2PA42 j 

i i j 

exon begjns abdbt nucleotide 1666 of Table 2 (the amino acid sequence of the IgGl hinge region 
begins E^KSCE), which is shown under the nucleotide sequence.) 



i 
i 

More specifically, as stated on page 10 of Example 1 of EP 0 325 262 A2, the intron 
donor DMA sequence inserted at the Esp I site is GGATCC CGAGGGTG AGTACT A. The Bam 
HI (GGA TCC) land Hind III (AGTACT) recognition sequences are underlinecjl. The way the 
fusion gejie is stft up the GAT of the splice donor sequence is the GAT encoding Asp- 165 of 
EPO. RljlA splicing occurs between the GG nucleotide pair (indicated in bold type). Thus, any 
RNA produced py this method must include the nucleotide sequence GAT CCC GAG G', which 
encodes Aspartuj; acid (encoded by GAT) followed by a two amino acid peptic e linker comprising 
proline (incodeejj by CCC) and glutamic acid (encoded by GAG). This aminoj acid linker (DPE) 

is showniat the <bd the CD4 coding region in Table 2 of European patent EP 0 325 262 A2 

it 

(underneath nucleotidesl298-1307). The final G at the splice junction is joiried via mRNA 

splicing tp the 4g at^the intron splice acceptor sequence (CTGCAGAGCCC)j, splicing occurs in~. 

between the GAI; nucleotides indicated in bold; the splice sequence is located at about nucleotide v 

r :v: 1666 of table 2j) to create a GAG codon, which encodes the first glutamic acid (E) residue of the, 

r j : 

IgGl hinge domain. ' Thus this method, if it does work, will always result in ap EPO/IgG-Fc 1 v 

fusion prbtein containing at least a Pro-Glu amino acid peptide linker in between the EPO and 

IgG hingfe regioji. In fact, in Table 2 one can see that the CD4 gene fusion encodes these amino 

j j, ! 
acids (the last apino acids of the CD4 coding region located at about listed in! Table 2 at about 

nucleotides 129^-1307). \ 
j j | 
hi Examfiple 3, to create the EPO-Fc fusion gene, the CD4 coding region was deleted and 

the EPO pDNAffrom the pCES plasmid was subcloned into the BamHI site of pCD4Egammal. 

Lauffer, ^t aL, describe oligonucleotides used to PCR amplify the EPO gene from plasmid pCES. 

? i 

Again, th[e oligds are designed to delete the C-terminal arginine residue of EPO (amino acid 

i £ 

residue 1J66) an|l terminate the EPO coding region at the next to last amino acid of EPO, Aspartic 
acid-16s] A Bam HI site is added following Aspartic acid-165 to facilitate joining to an exon 
donor recognition sequence in the expression plasmid. Bam HI has a recognition sequence of 
GGATO Z and ^spartic acid has a codon sequence of GAT. Thus, arginine-166 was deleted so 
that the GAT cdidon of Asp- 165 could be incorporated into the Bam HI recogiition sequence. 

10 

1 

1 

1 
1 
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Ajgain, if is also not possible to use the method of Lauffer, et aL, to construct a fusion 

protein c<j>ntairii|ig a peptide linker containing Serine and Glycine because of the sequence 

requirements of pthe RNA splicing sites. I 
■ '* i 
Another [way of saying this it that the EPO IgG-Fc fusion protein gene| of Lauffer, et aL, 

was constructed! so that the EPO cDNA portion is flanked at its 3' end with an exon donor 

sequence which is followed by an intron, which is followed by the exon encoding the IgGl-Fc 

Hinge region. Biroper processing (deletion) of the intron sequences in the transcribed mRNA 

must occur for tjjie EPO coding sequence to become contiguous with the IgG domain coding 

sequenced, allowing translation of a contiguous EPO IgG-Fc protein. Thus, EPO and the IgG 

domain cxling ibgions are not contiguous in Lauffer's constructs. We note that Lauffer, et aL, 

i 

do not demonstrate that correct mRNA processing occurs in their Epo IgG-Fc: gene construct or 
that a funfctionalj! EPO-IgG fusion protein is expressed. 

hi summijary, Lauffer, et aL, does not teach or suggest how to make a fusion protein with 
an intervening peptide linker containing residues other than Pro-Glu or which does not contain ^ 
Pro-Glu. i ^:lr k " - : . r > j .. ^ i . 

> • Ivjapelli jjet aL teaches the use.of peptide 'linkers for the construction of a bridge to form 
oligopeptides, vfhich are relatively small monomer peptides having antimicrobial activity, that are 
linked together. j Regarding the peptide linkers or bridges of Mapelli, et aL, the references states 
that "the Lridge jin accordance with the present invention must be capable of promoting inter- 
monomei intera|rtions amongst the monomers in a specific oligopeptide." (Col. 23, lines 16-19). 
An ohgoieptide) in accordance with the invention of Mapelli, et aL, "is a fiinciional protein 
containing at le^st two peptide subunits as the at least one first peptide monomer and the at least 
one second peptide monomer." (col. 5, lines 61-64). "Individual peptide monomers from which 
the oligo] )eptideis are constructed are generally themselves antimicrobial peptides which are 
active ag linst microbial pathogens." (col. 6, lines 13-16). The peptides are described as ranging 
from 4 to 37 amino acids (see Figure 1). 

T lis reference is not at all directed to the production of fusion proteins in general, let 
alone an 2PO-l| fusion protein, which is a fusion of two large proteins with viery different 
structure^. EPCjj alone contains about 166 amino acids, which is much larger han the shorter 

; n 
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peptides ised inijthe monomers of Mapelli, et al. The EPO-Ig fusion proteins jare far more 

complex ihan thfe simple oligomers contemplated by the ' 1 15 patent, because EPO-Ig fusion 

f " ! 

proteins slso interact to form disulfide-linked doners, which can negatively affect their 

bioactivitjy. Thus, EPO and Ig proteins can not properly be considered to be pjeptide monomers 

as used by Mapelli, et al. Mapelli, et al., does not teach or suggest the use of full length proteins 

and requires thai the bridge promote inter-monomer interactions. Mapelli, et al. teaches that this 

is desirabjle so tljiat the oligopeptides can be transported across (plant) cell me jibranes (col. 23, 

lines 23-: 0) andjjprovide the ability to protect against plant pathogens which is related to the 

ability to form aggregates (col. 23, lines 35-44). These concerns are not relevant in the 

production of EPO-Ig fusion proteins (which are not oligopeptides as defined by Mapelli, et al.) 

and thus I here is? no reason to look to Mapelli, et al., for guidance on a form of peptide linker in 

an EPO-Ig Fusion. Accordingly, Mapelli, et al. does not teach or suggest the presently claimed 

invention! either! alone or in combination with Lauffer, et al. 

11 I 
yi Fjprthenrjore, Mapelli, et al., does not remedy the deficiencies of Lauffer, et al., anAit is ^ > ' 

unclear v> hat th^ result would be if Lauffer, et al.; and Mapelli, et al., were combined. Lauffer, 'et 

al.; requh es a Prjb-Glu linker in a fusion protein, while Mapelli, et al., emphasize the importance 

of a bridj e providing or promoting inter-monomer interactions in an antimicrobial oligopeptide. 

There is no teacjjiing or suggestion in Lauffer, et al., to use peptide monomers |or a different 

linker and there lis no teaching or suggestion in Mapelli, et al., to use larger proteins or to include 

the specil ic linker of Pro-Glu. 

Ir^ contrast, Claim 90, as amended, is directed to a natural human erythropoietin (EPO) 

joined at Its carlloxy-terminus by a peptide linker to the amino terminus of an (immunoglobulin 

domain tljiat doefc not contain a variable region, wherein the peptide linker consists of between 2 

f ji 

and 7 amino acia residues, wherein the amino acid residues are selected from the group 

! jj ! 

consisting of: glycine and serine (not Pro or Glu), and wherein said fusion protein has an EC50 

1 t i 

within 4 fold of She EC50 of non-fused EPO, on a molar basis, in an EPO-depejndent in vitro 

bioassay using & human UT7/epo cell line that proliferates in response to EPCi. This 

l I 
combination of features is neither taught nor suggested by the combination ofiLauffer, et al., and 

Mapelli, kt al. f 



12 



i 



PACE 14/19 * RCVD AT 5/14/2008 8:07:57 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/42 - DNIS:2738300 ■ CSID:3038630223 • DURATION <mm-ss):04-02 



05/14/2008 16:16 FAX 3038630223 

i r 



U.S. App\icatiotiNo. 10/031,154 

Customen No. 2§442 

i 



SHERIDAN ROSS 



©015 



In view of the foregoing remarks, withdrawal of the rejection of Clainis 90-94, 96, 104 



and 130-136 undler 35 U.S.C. § 103 is respectfully requested. 



Rejection of Claims 133-135 Under 35 U.S.C. S 103 j 

Claims 1*33-135 have been rejected under 35 U.S.C. § 103, on the basis that the claims 
are unpatentable! over Lauffer, et al., in view of Mapelli, et al. and further in view of Qiu et al. 

i ! 

The Exaipiner refers to the arguments regarding Lauffer, et al., and Mapelli, et al. discussed 

j. 

above, and acknowledges that neither Lauffer, et al., or Mapelli, et al. teach a peptide linker that 

' S ! 
consists qf 7 amjino acids and is composed of serine and/or glycine. The rejection asserts that 

Qiu et al. teach tjhe use of a sequence comprising 3 to 7 glycine residues for th!e construction of 

dimeric E PO. Therefore, the rejection reasons that it would be obvious to combine the teachings 

use of 3-7 amino 

combined 



of Lauffej:, et all Mapelli, et al. and Qiu et al. because Qiu et al. teach that the 



acid linkers can fconfer functional confirmation to the EPO dimer; and that the 
teachings provide a reasonable expectation of success of linking the components without 
affecting [he structure and biological activity of the fusion. 

T&e rejection of Claims 133-B5mnder 35 U.S.C. § 103 is respectfully traversed. The 

i. 

teaching 6f Laulfer, et al., Mapelli, et al:>, are taught above. Briefly; Lauffer, et al., teaches that a 

!" j 

Pro-Glu linker should be used with an EPO protein, and does not teach or suggest alterations in 
the linker! Map&lli, et al., teaches oligopeptides made of individual peptide mbnomers that are 
active ag|inst microbial pathogens and connected by bridges. The EPO-Ig fusion protein of 
Lauflfer, ^t al., isjj not an oligopeptide as defined by Mapelli, et al., and thus there is no reason to 
look to N! apelli jet al., for guidance on a form of peptide linker in an EPO-Ig fusion. 
Furthermore, Lajuflfer, et al., requires a Pro-Glu linker in a fusion protein, whilje Mapelli, et al., 
emphasizp the importance of a bridge providing or promoting inter-monomer interactions in an 
antimicrobial oligopeptide. There is no teaching or suggestion in Lauffer, et al., to use peptide 
monomers or a (iifferent linker and there is no teaching or suggestion in Mapelli, et al., to use 
larger prcfteins o|r to include the specific linker of Pro-Glu. 

Qiu, et al, does not remedy the deficiencies of Lauffer, et al. or Mapelli, et al. Qiu, et al., 
reported fiat EPjD-EPO fusion proteins joined by peptide linkers of 3-7 glycinje residues have 

I : 13 
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significantly reduced biological activities (4-10-fold) relative to wild type EPO. Thus, Qiu, et 

! f i 

al., does ^iot teafeh that linking the components will not affect the structure and biological activity 

of the fusion, asi! asserted by the Office action. j 

1 * j 
Furthermore, the literature teaches that the size and sequence of peptide linkers can 

dramatic; Jly affjsct bioactivities of fusion proteins. Moreover, much of the literature, including 

that previously |ited by the Examiner, teaches that peptide linkers should be linger than the 

presently claimed linkers. For example, in the reference of Robinson et al., Ptoc. Natl Acad. 

Set USA j95:5929-34 (1998), only linkers with 13 or more amino acids resulted in biologically 

active fusion proteins. Linkers with 3, 8 or 9 amino acids were inactive in the ; fusion of 

RobinsorJ et al. and linkers with 1 1 amino acids were only partially active. Thus, the disclosure 

of Robinson et sfJ. teaches away from using linkers of less than 1 1 or 13 amin<j> acids for creating 

>> i 
biologically active Epo/IgG fusion proteins. As another example, Chang (U.§. Patent No. 

5,723,125) descpbesalpha interferon/IgG-Fc fusion proteins joined by a peptide linker. Chang 

found that an alfha interferon fusion protein containing a 16 amino acid linker < • ♦ 

: ~ (GGSGGjSGGGjjGSGGGGS) had 5-10-fold greater specific activity in anti-viral assays than a*'" - 

related alpha int^rf eron/IgG-Fc fusion protein containing a smaller, 6 amino ajcid linker * : * 

(GGSGG|S) (see^ column 5, lines 43-50). Therefore, this reference teaches that the length of the 

linker caij. dramatically impact the biological activity of the resulting fusion protein, and further 

teaches tliat longer peptide linkers are preferred. This information and additional supporting 

mformatipn was previously submitted in the form of a Declaration under 37 C.F.R. § 1.132 of 

Dr. George Coxj a coinventor of the present invention. The art, taken as a whole, therefore, 

indicates that thfe effect of the length of the linker on the activity of a fusion protein is 

unpredictable. [ 

\ i 
Irj contrast, the present specification demonstrates the ability to produce the recited fusion 

proteins > vith substantially similar biological activities to the wild-type protein, which is not 

predicted by th^combination of references cited by the Examiner. j 

In view |>f the foregoing remarks, withdrawal of the rejection of Claims 133-135 under 

a 

35 U.S.C| § 103lis respectfully requested. \ 



14 
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Rejection of Claims 78. 86. 102 and 105 Under 35 U.S.C. S 103 : ! 

! r ! 

Claims "|8, 86, 102 and 105 are rejected under 35 U.S.C. § 103, on the! basis that these 

\ i j 

claims arp unpatentable over Lauffer, et al. 5 in view of Sytkowski (U.S. Patent No. 5,580,853). 

i J 

The rejection ci^jes Lauffer, et al. for the reasons discussed above and acknowledges that Lauffer, 
et al., do not tea^h a composition comprising a dimeric EPO-Ig or a method oif purifying such 
fusion protein. The rejection cites Sytkowski as allegedly teaching multimerik EPO covalentiy 
linked byjthioetlaer bonds. The rejection reasons that it would have been obvious to combine the 
teachings] of Lauffer, et al., and Sytkowski because Sytkowski teaches that multimeric EPO has 
increased! bioactjvity, and that the combination provides a reasonable expectation of success at 
making s^ich bicjjactive proteins. j 

T£e rejection of Claims 78, 86, 102 and 105 under 35 U.S.C. § 103 is Respectfully 
traversed] I 

; . ^ C aims 7ji8 and 86 were formerly dependent on Claim 67, but now depend from Claim 

125. Cla m 125bs amended claims a fusion protein comprising a human erytljiropoietin protein ^ 

. joined wi thout ap intervening peptide linker to a human immunoglobulin (Ig). jdomain that does ^ 

, : not conta n a variable region, wherein the fusion protein. comprises the natural! human , Qty v- 

erythropc ietin ajjnino acid sequence and the natural human immunoglobulin dbmain amino dcid t 

sequence at the Junction of the fusion protein. As noted above, Lauffer, et al. J does not teach 

i ' I 

such a fusion protein; rather Lauffer, et al., hypothesize construction of an EPO/IgGl-Fc fusion 

wherein tibe C-t^rminus of EPO is truncated and then joined to the N-terminus : of an 

immimogjobulir] domain with a Pro-Glu linker sequence. Lauffer, et al., neither teaches nor 

suggests i fusioii as claimed in Claim 125. Sytkowski does not remedy the delficiencies of 

Lauffer, ^t al. Sytkowski teaches chemical modification of EPO proteins to introduce thiol 

moieties <hat reajjet to create'EPO dimers. Sytkowski neither teaches nor suggests using EPO 

derivatives suchias EPO fusions. Furthermore, there is no expectation of succbss in applying the 

method oj 7 Sytkowski to EPO/IgGl-Fc fusions. Sytkowski notes that polypeptides suitable for 

modification by [the methods taught are "preferably monomeric polypeptides, which do not 

contain aAy free|sulfhydryl groups," (col. 3, lines 44-47), and that wild type EfO does not 

contain aipy free[sulfliydryl groups (col. 4, lines 59-61). In contrast, the fusiori protein of 

i 15 
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Lauffer, 6t al. d<jj>es contain free sulfhydryl groups in the immunoglobulin portion of the fusion, 

which w< luld liliely interfere with the desired cross-linking reaction. i 
j I I 
Thus, th£ combination of Lauffer, et al., and Sytkowski does not teach 1 or suggest the 

invention of claims 78 and 86, since neither Lauffer, et ah, nor Sytkowski provide for a fusion 

ii J 

protein comprising a human erythropoietin protein joined without an intervening peptide linker 
to a hum^n immunoglobulin (Ig) domain that does not contain a variable region, wherein the 

i; i 

fusion pr< >tein comprises the natural human erythropoietin amino acid sequence and the natural 
human ^immunoglobulin domain amino acid sequence at the junction of the fusion protein, as 
required §y thesb claims. 

C aims 86 and 102 are dependent from Claim 90. The combination of Lauffer, et al., and 
Sytkowsli also &oes not render these claims obvious. As noted above, Lauffer, et al., 
hypothesi ze construction of an EPO/IgGl -Fc fusion wherein the C-terminus o|f EPO is joined to 
the N-tenbinus (j>f an immunoglobulin domain with a Pro-Glu linker sequence whereas Claim 90 
requires z peptide linker consists of between 2 and 7 amino acid residues, wherein the amino - 
acid residjues arq selected from {he. group consisting.of glycine andserine., Lauffer,/et al.Vdoes : 
not teach or suggest a full length EPO and a glycine- and serine-containing peptide linker in the 

fusion prartein. Sytkowski, et al., teaches only EPO-EPO dimers neither teacifes nor suggests the 

] 

use of EPJO fusion proteins or glycine- or serine-containing linkers in fusion proteins. 

In view <jtf the foregoing remarks, the withdrawal of the rejection of Cllaims 78, 86, 102 



and 105 linder 35 U.S.C. § 103 is respectfully requested. 



RejectioA of Cllum 125 Under 35 U.S.C S 112. Second Paragraph 



aim 1?,5 is rejected under 35 U.S.C. § 1 12, second paragraph. The rejection reasons 
that the pirase 'the natural erythropoietin amino acid sequence and the natural immunoglobulin 
domain anino alpid sequence" is unclear because without a sequence or specifying the species of 
the amine acid sequence (human, mouse, etc.), the metes and bounds of the elkim allegedly 
cannot be detern^ined. The second paragraph of Section 1 1 2 requires that the blaims set out and 
circumsci ibe a particular area that applicants regard as their invention with a reasonable degree 
of precis! m and jjparticularity, 

t- 16 
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Claim lis has been amended to recite that the erythropoietin and immunoglobulin 
domain ataiino atcid sequences are human sequences. ! 

Iijt view jpf this amendment, withdrawal of the rejection of Claim 125 Jinder 35 U.S.C. 
§ 1 12, sebond paragraph is respectfully requested. 

! ! " ! 



i i ; 

Closing Remark s j 

Applicant believes that the pending claims are in condition for allowance. If it would be 

helpful t<j> obtaiik favorable consideration of this case, the Examiner is encouraged to call and 

discuss tiiis cas| with the undersigned. 

ijhis constitutes a request for any needed extension of time and an authorization to charge 

1 : j 

all fees ttereforjp to deposit account No. 19-1970, if not otherwise specifically requested. The 
undersig led hereby authorizes the charge of any fees created by the filing of this document or 
any deficiency kf fees submitted herewith to be charged to deposit account No. 19-1970. 



"J 1' 

I 



j | 
Date: ilvtav lk 2008 



Respectfully submitted,' 
SHERIDAN ROSs'kc 



By: /Darla G. Yoerg/ j 

Darla G. Yoerg 
Registration No. 48,053 j 
1560 Broadway, Suite 1200 
Denver, Colorado 80202|-5141 
(303) 863-9700 I 
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